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. INTRODUCTION 


Anne Gottedanker, September ty) (courtery of Anne 
Gorrsdanker) 


had raged through her body, deadesing muscle after muscle tut beav- 
ing her on fire with pain, doctors performed an emergency trache~ 
otomy to keep her from suffocating. Her throat muscles useless, she 
was unable to breathe, cough, or swallow on her own.” “ht was 1943,” 
a former camper remembered. “We were on Schroon lake in New York 
Seate at a camp for boys called Idytwold. Four of the bors got polio 
that summer, One day no one could fied our head counselor, Bill Lilly, 
He took what happened to those boys pretty hard. The police were 
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called and, after they searched all around the lake, they found that Bill 
had bung himself from a tree—bung himself. We were all huddled 
around the beach when the police came to tell us fT never forges it.” 

On April 22, four days after ber children were vaccinated, Jo- 
sephine Gottedanker loaded her children into the back seat of the car 
and drove from Santa Barbara, California, no Caleaico—a town on the 
border between California and Mexico—to visit her parents and refs- 
tives, The viet was uneventful, But on the afternoon of April a4, 
during the drive back from Calemeo, Josephine noticed that some- 
thing was wrong with her daughter. “We stopped at a litthe mountain 
village for coffee and ice cream, and she said that her head hurt. | 
thought her ponytail was pulled too tight. It seemed wo me like a casual 
child’s complaint at the time. Then she vommed in the car, We took her 
to County Hospital. By then she had Jost motion in the upper part of 
her leg—then it moved to the lower part.” 

“I remember my dad taking me out of the car and carrying me to 
the curb of the hospizal," saad Anne. “[ couldn't move my legs. 1 was 
totally paralyzed. 1 didn's know what was going on, but | was too 
young to be afraid.” Dospie receiving Salk's vaccine, Anne Gorts- 
danker had contracted polio. Jerry, vaccinated from the same vial atthe 
same tise as his sister, was fine, 

Anne wasn't alone. After receiwing Salk’s vaccme, forty thousand 
children developed headaches, neck stiffmess, muscle weakness, and 
fever; about two hundrod were permanently and severely paralyzed; 
and ten died. Most of these children lived wm Calitornia and Idaho, and 
most were paralyred in thei arms, even though polio typically para- 
lyzed the legs. Children were getting polio even though polio season 
was still a few months away. And childrem given Salk’s vaccine were 
spreading polio to others. 

The strange outbreak of polio im the spring of 1945 caused the first 
national response to « medical emergency, led to the firing of several 
high-ranking public health officials, pushed federal overught of ac 
cines out of its infancy, and resulted in « court case whose verdict 
eventually threatened the viability of all vaccines. Alexander Lang: 
muir, chief of the Communicable Diseases Center im Atlanta, Georgia, 
was among the first to realize exactly what was happening. Within 
days of the outbreak, Langmuir had given the oragedy a name. He 
called ic “the Cutter Incident.” 
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Haven Emerson, New York Coty health commussioner, july 1926 (courtesy 
#4 the Bettmann Archrees), 


received a leer written in blood: “If you report any more of our 
babies to the Board of Flealkh we will kill wou and nobody will know 
what happened to you. Keep off our street and don't report our homes 
und we will do you eo harm.” At the botrom of the letter, beneath a 
crude drawing of a skull and crosshoues, was the starement;. “We will 
kill you like a doy.” Anna Henry was later escorted by the police to 
anal trom work 

Haven Emerson believed that the epidemic started because “go 
imongrant Itakane welder the age of ten had [mewed to] Brooklyn 
where the outbreak appeared” and that imenigrants were the first to get 
pollo because they were power and dirner, He wanted residents to 
bathe their cheldren and fix their toilets, yards, cellars, and plumbing 
He warted the city to provide fresh water, collect garbage more fre 
quwentiy, and protect people from flies. Every day ianitors and hoase 
owners, under penalty of fine or imprisonment, complied with Emer 
son's sanitary code; every day 4 milbon gallons of water washed the 
urcets: every day city workers killed yoo-¢50 cats and dogs because 


they believed them to harbor germ-carrying teas; and ewery day chil 
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Mother halds child while health atteedants prepare ambulance, New York 


Cry, 1914, Young polio vactams from poorer families were taken w) how 


tals, often ageimat thet pares irtewy of the Bettmanna Archives 


dren continued to be paralyzed, During the week of June 24, 1916, 
polio claimed another 243 childres 

On June jo Emerson said, “We beliewe that application of well 
organized sanitary measures will lemit this cuthreak,” As July 4 ap 
proached, he urged parents to keep them children away from others 
On July 5 all mowie theaters banned chddren ander the age of wn 
teen. Three days later, carnivals, parades, public precios, and exeur 
sions ceased, leaving the strects deserted. In the following week there 
were another 700 cases andl 170 deaths from poho. The epedenne con 
tnuved unchecked 

On July & an editorial in the New Fort Medical Joernal mated 
"The plague secs to have reached its height and to be alrwacy abat 
ine ” But the disease wasn't abanng. In the week of August 7 there 
wete another 1,206 caves and gro deatha De Rebort Guillow had 


announced in July that one chuld died tram P in) cvery twee wid 
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Residents leave New York Cay, 1916 (oomrteey of the Bettmana Archives) 


one-hall hows by early August it was every twenty-six menutes. By 
eud-August, polio had paralyzed 5,500 people and killed t,¢00 

Federal authorities, desperate to contain the epidemic, issued a 
regulation that aw chad could leave New York Caty without a cernti 
cate for interstate travel. Residents living ouside the city panicked. A 
cli appointed citizens’ committee of five hundred in Huntington, 
Long Island, entered ewery home in town booking for suspected cases 
ot poho. Kesidents of Glen Cove, Long Island, threatened to ball the 
bealth officer and burn down the hospital after the arrival af several 
polio patents. Policemen in Hoboken, New Jersey, guarded ewery 
entrance 1) the city with mmrucnons thar no ome could seek sate 
haven. At pumpoint, two policemen forced « family of seven to turn 
back; the family had given up their home in Brooklyn to more to 
Hoboken 

loolasecl and desperate for a cure, New York City rewdents treed 
everything. They ingested camp, skullcap, lady's shipper, earthworm 
o«l, blackberry beandy, and the blood of frogs, snakes, and horses. Pal 
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lowzng 4 tumor about the wondrous powers of ox behoed. parerits 
showed up at East Side slaughterhouses with buckets. They hang 
charms around thee if ecks mate Of pepper garlic 7 aenphor ands fees 
A former state legishator sald cedar wood shavings to be worn around 
the neck “Mw previcst the chad from death and Prevent gerriss (4 id 
insects from attackeng the werm,” and one man sold “Sol,” contain ny 
sassafras and alcohol, to “cure infantile paralyes.” Both men spent 
dirty dave in jail for makung false chain 

Doctors, similarly desperate, enected adrenaline of tresh human 
saliva into the spinal fluid or took spinal fluid from infected people and 
injected it back under the chin. One physicun, George Reta, claimed 
dramatic swceess with a technique that involved arserting 2 large hol 
low needle into a child's back, draining spice) flasd, and at the same 
tame infusing large quantines of salt solution inte a vem. Ketan rea 
soned that has tec heique washed porsons Gut of the nerveus system 
With wider we —when the treatment killed mare pe yple thar it saved 
physicians abandoned the procedure 


During the last chree weeks of Aupuee sendin paralyzed |,(o° peo 
ple and killed goo. Typically, polio billed 5 percent of its vacuums, bet in 
New York City em the summer of 1976, for reasons thar remain un 
cheas, 27 percent of thove infected died 

Two vears after the New York City polo epidemec, influenza killed 
674.000 Americans—more than the combined sumer of Amerncat 
deaths in World War |, World War U1, and the Vietnam War. Although 
the mfluenza deaths far outnumbered the polvo deuths, polio w2s in 
many ways more devastating, People infected with influenza ether 
died from poeumonsa of recovered, but childrea paralyzed by polio 
rarely recovered. The sight of small cheldren trying to ese withered 
arms of struggling to walk with crutches or lying helplessly in breat! 
ing machines (called iron hungs) was 2 constant, crushing reminder of 
the wfection 

Ay late Jeptember i9tf the number w new ceecs oF grahicy ti ally 
declined, and New York City schools reopened. When the epedemic 
was over, polo had paralyzed more than 9, poopie and halled 2.900; 
most were children bess than ten wears old. It was the largest epedemre 
ol pal 
Department reported that the workd’s knowledge of polio “was based 


jo ewer recorded. One vear later, the New York City Health 
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discovery of vellow fever vires (among others), Microbe Hunters was 
esormourly popubsr, inspired a generation of young scientists, and 
launched the career of de Kruif as a writer and journalist. He never 
worked tn a laboratory again. 

After the tiest berthday ball, de Kruif commented to Arthur Car- 
penter, the manager of the Georgia Warm Springs Foundation, that 
President Roosevelt was wasting money on it. "Why do you use all 
that dough to dip cripples im warm water?” asked de Kruif. “That 
doesn't cure them any more than it cured you or the President. Why 
don't you ask the President to devote 2 part of that big dough to 
research on pobo prevention? Nobody knows a thing abowt that.” De 
Kruil's comments came to the attention of FDR, and in ro54 FDR 
asked de Kruif to be the chief scientific adviser 10 the Birthday Ball 
Commission, 

De Kruif was ill suited to direct « research effort. He had been 
away from research for twelve years, He was not trained ata viralogiat 
or an immunologist and knew nothing about polio virus. Me was nota 
physician, had evident disarm tor the profession, and knew litth: about 
how to perform and evaluate clinical studies. And he was impatient, 
egotisnecal, and hot tempered. De Kraif’s greatest strength—his abllity 
to popularize science—hardly qualified him to run a scientific organi- 
zation. His first act as scientific adviser was to fund studses to deter- 
mune whether spraying acid into children's noses prevented polio virus 
from entering the body; he hailed masal spray therapy as “the greatest 
advance in the fight against infantike paralyais vince ic was found that 
the disease could be given to monkevs." In the summer of 1934, doc- 
tors sprayed acad into the noses of 4,600 children im Alabama, and in 
1937, into the anses af 5,200 children in Toronto, The acid spray didn't 
prevers children from getting polio, and many permanently lost their 
sense of wmell 2s a reeult of the creamment. Later, after tatheg to show 
that hormone therapy ar vitamins prevented polio, Paul de Kruif quit 
in 4 dixpute over funds for a ourritionsr, 

Int the fall of 1957, with money renning how and preventive strate- 
wes prowing ineffective or harmful, FIR announced a new foundanon 
to determine “the cause of infantile paralysis and the methods by 
which « may be prevented.” The National Foundanon for Infantile 
Paralyam opened its doors in January 1948. 
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Prankhn Delano Roosevelt and Bas! O'Connor countung dimes at the 
White House (couresy of the March of Distes Birth Defocts Foundstion), 


PDR immediately asked Bast] O'Connor to be the president of the 
Natiocal Foundation and wo revitalize a research program scarred by 
the unsuccessful efforts of Paul de Kruif. O'Connor made the Na- 
podal Foundation one of the most successful public health agencies in 
the world, Me recruited movie, television, and radio stars w help raise 
money; one of them, Eddie Cantor, a auderillian kaown for his bulg- 
ing eves and black-<faced minstrel songs, proposed cat radio stations 
donate thirty seconds of broadcast time for an appeal for money. Can- 
tor planned to ask each of his listeners to damaete ome dime to the White 
House and called the fund-raising campaign “the March of Dimes" ~ 
inspired by « popular newsrecl shown in movie theaters, “The March 
ot Tune,” Aver only three days of Cantor's radio appeals, 2,640,000 
dimes in more than 200,000 lewers arrrved at the White House. Within 
the wear, the foundation tamed $1.8 mullien, movely in dimes. (Thi 
inspored fund-raising campaign explains why FDR's profile was en- 
graved on the face of the dime.) 
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after year while scientists, funded with millions of dollars from his 
foundation, studied monkey spinal cords, imoculated mice, and stared 
at virus-infected celle through microscopes. No ome seemed to be in a 
hurry to make a polio vaccane. 

O'Connor didn't understand sciention. As a powerful lawyer and 
adviser to the president, he was used to getting what he wanted and 
getting it quickly, He had written many of Roovevelt’s speeches, in- 
cluding his acceptance speech tor the presidential momination of 1942. 
He had also recruited Roosevelt's Brain Trust, served as a personal 
lawyer to the Roosevelt family, and organized Roosevelt's papers for 
the first presidential bbrary. O'Connor understood men who wanted 
money and he understood men who wanted power, but scientists 
apparently moved by neither—were harder to compel to do bis bid- 
ding. They all seemed perfectly comfortable huddled jn their laborato- 
nes, studying one small aspect of ome small virus for the rest of their 
lives. They weren't in a rush to do anything. O'Connor was frustrated 
by their ponderous, cweurnspect, measured ways 

In the fall of 1951, on the thousand-foot, grandly apposnted deck of 
the world's most elegant luxury liner, the Queen Afery, Basil O' Com 
nor met aman who seemed to be different from other scientists—Jonas 
Salk. Both men were returning from a meeting of polio researchers at 
the Unversity of Copenhagen in Denmark. O'Connor spent many 
hours with Salk, walking the ship's decks and sharing his philosophies 
about life, research, and polio. He saw in Salk a restless, kindred spirit: 
“Betore that shep landed | knew that this was anc young man to keep an 
eve on,” said O'Connor, 

Jonas Salk was born on October 28, 19t4, ina tenement at roéth 
Stroct and Madian Avenve in East Harlem, New York, the first son of 
Russian immgrant parents and the eldest of three brothers. Jomas’s 
two younger brothers were also successful. Herman was a vetermarian 
who served om UN foc! and health commmertees, and Lee was 2 psy- 
chologst who had gained national attention with his observation that 
babies were calmed by the sound of 4 human heart. Lee Salk's books, 
What Every Child Would Lake Ho Parents to Know and My Father, 
My Som (ntmmate Relationships, were bestsellers. In the 19708 Lee 
frequently appeared on the Today Show and Good Morneng America, 
where he gave advice on child rearing 
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foes Salk. 1944 (courtesy of the Murch of Dinses Birth Detours 


Foundanon) 


When he was twelve years old, Jomas Salk was accepted to Town 
send Harris High School in New York City, an elite, highly compet 
tive public school, Ar the age of fifteen, after finishing four years of 
hugh school in derce, Salk entered City College of New York and later 
won 2 wholarship to the Medical School a1 New York Unrversity 
Following medical school, Salk was chascn from a pool of 2¢0 appli 
cants for an internship and residency at Mt. Sinai Hospital m New 
York City. Like all trammecs at prestigious medical centers, he wasn't 
paid dering his internship and received $15.co a month during res 
dency, The pivotal moment im Salk's career came in December 1944 
atter the United States entered World War UL Having pust finished hes 
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lron lungs, Hoado, Caldornia, December 192 (courtesy of the March of 
Dames Bath Defects Foundation). 


disease. A national poll conducted at the time found that polio was 
second only to the atomic bomb as the thing that Americans feared 
most, There was a desperate, growing nced to prevent polio. 


Between 1948 and 1942 Jonas Salk and Julius Youngner developed a 
serics of excepnonally innovanve techniques; these techniques allowed 
for the development of the fiest polko vaccine in twenty years that 
could be tested in people, 

To develop a practical method to grow and type polio wuruses, Salk 
and Youngner used cells trom monkey testicles, Male monkeys were 
anesthetized and their testicles carefully removed, finely minced, and 
placed unto glass roller tubes that were about the size of a cagar, About 
two hundred roller tubes could be filled with cells made from a single 
monkey tostiche. Salk and Youngner found that polio virus grown 
in monkev testicular cells—lke polio virus grown in monkey spenal 
cords—paralyzed monkeys. 
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Roller tubes also provided an caxy method to detect polio anm- 
bodies. Previously if researchers wanted to detect antibodies, they 
would mx serum with virus and inject the mature ento the brains of 
monkeys. Now the serum-virws mixture was moculated into the roller 
tubes billed with monkey testicular cells. If polio antibodies were pres- 
ent, cells remained alive; if not, the cells were destroyed by the virus—a 
phenomenon that was easily seen through the microscope, Further, by 
vesting various dilutions of serum, Salk and Youngner could determine 
the amount, of titer, of polio anubodies. 

Concerned that people would never accept a polso vaccine grown 
io monkey tesncles, Salk and Youngner looked for other types of cells 
that supported the growth of polio virus. They tested monkey liver, 
kidney, and tmuvcle cells in the roller tubes and found that kadoey cells 
worked best. One monkey kidney provided enough cells 10 make 
between eight hundred and ome thousand roller tube cultures. (Mon- 
hey kidney cells are sill used today to make mos polio vaccines) 
Now, to grow polio virus, determine the quantity of hye pobo virus, 
and determine the titer of polio antibodies in serum, researchers could 
use thousands of roller nsbes instead of thousands of monkeys. 

Salk and Youngner had revolutionized polio virus typing. During 
their experiments, they learned which straim casily mfected celle in 
voller mbes and which strains induced high mters of polio annbodies in 
monkeys, They used this information to pick strains for their polo 
vaccine. Because there were three ditherem types of polio werus, Salk 
and Youngnet knew that they would need to include three different 
strains of the virus ini their vaccine. To represent type t polio wirws, Salk 
chose the Mahoney strain—a decision that would haunt him tor years 
The Mahoney strain was isolated from a child in Akron, Ohio, whose 
last name was Mahoney. Although several members of the Mahoney 
family had live polio virus im their intestines, none had symptoms of 
polio. Unfortunately, infection with the Mahoney strasn wase't limited 
to the Mahoneys. The Klines, living next door, were also mbected. 
Three of five Kline children were paralyzed and lever died from the 
dixease—an carly chuc to the unaque virulence of the Mahoney strain. 

The Mahoney strain had another characteristic that made at excep- 
nonally dangerous, Although virtually all stranns of polio virws para: 
lyzed monkeys after injection into therr brauns or spenal cords, only 
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Jonas Salk incewlates som Jonathan; Mey 16, 194) (vowrtesy of the March of 
Dimes Birth Detects Foandanen) 


Now it was up to Salk to make a vaccine knowing that his stadies 
without mineral of] were very discowraging and that only one prepara- 
tion without mineral oil had worked. “All we had was a flicker of 
leght,” saad Salk, Beeween March and October 1953 Salk performed a 
verics of unprecedented studies that remain unmatched. He figured 
out a method to make a vaceine without mineral oil and at the same 
time formulated what was to become a controversial mathematical 
model to ensure the waccine’s safety. He conducted these studies under 
tremendous pressure from the press, the National Foundation, and 
« public chat every day heard the drumbeat of children paralyzed 
by polio. 

To create s polio vaccine without mineral ail, Salk proposed three 
changes. He made the new vaccine esing monkey kidney cells (emon- 
hey testicular cells were out), lews formaldehyde (tormakdehyde was 
now dduted 1 to 4,000 instead of 1 to 250k and higher semperarures 
during inactivation (9% degrees Fahrenheit mstead of 44 degrees) To 
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ensure that the vaccine was safe, Salk injected it into the brane of 
monkeys and onto cells in roller tubes. Both the monkeys and the celle 
remained healthy, Because he know that the wnccine would soon be 
given 10 hundreds of thousands of children in a large held tral, Salk 
had to find a method that ensured the absence of even one infections 
wirus particle in hundreds of thousands of doses. So he deweied his 
“*sraight-line™ theory of inactivation, which defined the relationship 
between the quantity of infectious virus and the length of time that the 
virus was treated with formaldehyde. The theory was ar the heart of 
the tragedy that would soon follow. 

Salk’s straight-line theory of inactwation & explained as follows: 
the volume of one dose of vaccine given to children at Watson and 
Polk was ove milliliter—roughly one-half of a thunbleful of fhaid. Sah 
showed that before treatment with formaldehyde one dose contained 
about 1 million infectious virus particles, Treatment with formalde- 
hyde caused the quantity of virus to decrease steadily and predict- 
ably, After treatment for twelve hours, one dose contained 100,000 in- 
fectiows virus particles; after treatment for pwenty-four hours, only 
to,ooc; after treatment for seventy-two hours, only one infectious 
particle remained—the other 999,999 had been killed by formalde 
hyde. The quantity of live polio virus im the vaccine had been reduced 
one milionfold m three days. 

When Salk plotted the quantity of virus against the length of ume 
that virus was treated with formaldehyde, the pounts connected in a 
straight line. Salk reasoned that if the virus was treated for three more 
days and the line remained straight, then another muilliontold reduc 
tion would occur. Thus instead of one infectious parucle in one dose, 
there should be one infectious particle in 1 auillion doses, Treatinent 
for another three days should reduce the quantity af live virus to one 
infectious virws in 1 trillhen doses—more vaccine than would be neces- 
sary to vaccinate the entire workd. For all practical purposes, treatment 
for nine days would completely inactrvate pelo virus 

The graph Salk constructed consisted of two parts; a part a re 
searcher could test in a laboratory and a part that one assumed to be 
true. It was possible to test virus preparations and find that they con- 
tained one to + million infections parneles in one dove (the “fact part 
of the graph), but it was not practical to test 1 million vo 1 trilbon doses 
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Regina Edwards; Houston, Texas, July tg52. Many chaldren im iron lunge 
died from paeemonis (courtesy of the March of Dimes Birth Defecr 
Foundanon) 


the held trial, but Salk still besitaved to prowade 2 detailed protocol t 
the masutacturers. Before the field trial, Salk had published a paper 
that stated “the precise details of the methods which have been devel- 
oped tor destroying the infectivity af police eirus by formaldehyde 

as yet have not been published. A fuller presentation and documenta- 
ticen of details here referred to will be covered in several reports to be 
made m the appropriate technical journals.” Bur Salk never publuhed 
those details 
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Why was fomss Salk hesitant to provide specific instructions to 
testmuifacturers om how te make his vaccine? Certainty he koew what 
was at stake; the National Foundation was about to inoculate hun 
dreds of thousands of children. The reason tor Salk’s hesitamon is 
found in several papers published prior to the field trial, where Salk 
talked a2 great length about his concepes of inactivation, his straight- 
line theory, the amportance of filtration before inactivation, and how 
large and amall batches of police virus might have different rates uf 
mactivanon. Salk beliewed tha: if pharmaceutical company scientists 
waderstond his theories, the details of manulactere were unimportatt 
He described the inactivation of virus as an art: “The method is very 
much bike the one a howsewife uses when she wants to prepare a new 
dessert, say a cake. She starts with an idea and certs ingredients, 
and then cxperments, 2 little more of this and a little less of that, and 
keeps changing things until finally she has a good recipe. In the pro- 
ceva, she will have deduced certain universal laws which gowern such 
things. From there, she can go on to make further improvernents dur 
ig the years,” 

By February 1. 1954, Jonas Salk had developed a fity-fwe-page 
protocol for the manufacture of polio vaccine, The second appendix in 
cluded a thorough deserpoon of Salk’s concep of stranght-line mactiva 
pon and a recommendanon that at least four samples of formaldehyde 
treated wirus be collected during the inactivation process, Bot many 
details—such as the type of filter to be used prior te mactivanon, the 
maximum quantity of wirus to be inactivated, and the exact intervals 
during tnactivanon when samples should be tested —were not inchuded 
By omuming such specific details, Salk had challenged the manufac- 
turers to hind a protocol that worked for each of thern; they had te: acdapr 
Salk's straight-lme concept of mactivation Wo conditions in theer planes, 
it didn’t matter how they did it. Not all companies welcomed the 
challenge. One scientiot ac Cutter Laborssories wrove to a frend that 
"the name Salk is a. dirty word around here.” Another said “every batch 
isa damned research project.” 

Campanics competed for months so be the fit to make the 
tmost vaccine for the Geld trial. The winners, not surprisingly, were 
those with che most experience making vaccines —Parke-Daves and Eh 
Lilly, Cuner Leboratones had a harder wme than the others. Two lots 
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Walter Winchell at the microphone, tes (Courtesy of the Bettmann 
Atchorw) 
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was stockpiling “linke white coffins” im anticipation of what might 
occur during the field trial, Winchell said that he received his infornns 
Hon from 4 “famous name heh! by request” who was a “former re 
search director of the National Foundation for Infantile Paralysis who 
heel recently been rehewed of his diuties."” The source of the leak was 
Paul de Kruit. Because of Winchell’s broadcast, ome hundred fifty 
thousand children withdrew trom the trial 


In the fall of 2943, joseph Bell recommended that children should 
peeeive either a shot of Salk’s polo vaccine of a shot of mfluenrs 
vaccine. Bell reasoned that children whe didn't receme the polio vac 
cine would at least recerve something from which thew would benefit 
Vials of vaccine would be coded, and nether the nune who was giving 
the shot nor the child who was getting st would know what was given 

Salk didn't agree with Bell's propesal and sugpested that childres 
thould receive polio vaccine of nothing: he couldn't accept that chul- 
dren would think they were getting = shot of his vaccine when they 
wercn't. In the micast of these arguments, Joseph Hell resigned 

The trial of Jonas Salk’s polo vaccime now had no director and ne 
Gear plan, In December ty5 3, the Natsonal Foundation asked Thomas 
Franeis, Salk's former mentor and the developer ot the intluemea vac 
ene, to direct the tral. Francs, the son of 2 Methodest minaster, wes 
tough, meticulous, and uncompromining. He didn't agree with Salk 
that children should receive ether polio vacene or nothing. Francs 
believed that the bes: way to determane whether the vaccine worked 
and whether it was sale was wo inoculate children with ember Salk’s 
eaccine or with the fluid in. which Salk's vaccine was suspended (pl 
cebo). (Ironically, the word “placebo,” derived from the Latin placere, 
means “I shall please.” Placebo medicanons, such as sugar pélls, were 
often given for psychological rather than physiological benefit.) Bur 
Salk keew that children given placebo would be ter more likely to 
be paralyzed or dice from polo than those who recewed his vaccine 
"What ovoral justificanon can there be for intentionally inpocnny chil 
dren with salt solution of some other placcba?” he said. “| would tee! 
that every child who is injected with a placebo and becomes paralyzed 
will dow at my hands.” 

Afner much debate, the field trial included g25,000 cheldren inyected 


33 


R THE GRAND EXPURIMENT 
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1.8 million Yn Monday, April 26, 1944. at 9200 A.M. sx 
year-old Randy Kerrof McLean, Virginia, received the firs 
for the and cameramen, Randy proudly announced that 


nor the nurse administering the shot knew what he was petting, 


The field trial supported by the National Foundation was then, and 
cetsnebsorubmnhi caemnewiconbenrenmvler my 2% 


first, second, and third graders within five weeks as a series of three 
shots; shots were given in the back of the left arm, im the triceps muscle, 
Children who particapated in the study received a lollipop, a pin thar 
read “Polio Pioneer,” and 2 chance to avoud the crippling effects of 
pollo, (The trial, which cost $7.5 million, would cost about $5 billion 


today.) 

‘The results of the trial were clear: Sixteen children in the study died 
from polio; none of them had received Salk’s vaccine. Thirty-six chil- 
dren developed severe polio and had to be placed in iron hangs; only 
two of the thirty-six had received Salk's vaccine. Finally, children who 
did not receive Salk’s vaccine were 3.3 times more likely to be para- 
lyzed than those who did revemve it. 

The vaccine worked. But was it safe? By including a group of 


vaccination, Thomas Francis conchaded thar Salk's vaccine was oot 
causing paralysis “The small number of cases in vaccinated persons, 
sh ak ak aoeedledins Worneae dh: sandsin ant abetgiaia te 
absence of association m time between vaccination and prevalence, the 
absence of ary extension in tamilies or in uninoculared persons mw the 
same schoolroom, lead uniformly to this conclusion,” he sad. 

Salk. Rivers, O'Connor, and adeners to the National Foundation 


THE GRAND SRP RIMENY t 


an a, TEE Was © =a 
Dy, Rechard Mulvaney imovulanes child for field enial; Mclean, Virginia, 
April 26, 1994 feourtesy of the March of Dimes Birth Defects Foundation). 


had heard Albert Milrer and Sven Gard say that they couldn't com- 
pletely inactivate pobe virus using Salk's technique: they beard that 
four of the first six lots of vaccine produced by Parke-Davzs and Eli 
Lilly contained live polio virus; they heard William Workman say that 
laboratory tests to devect live polio virus in the vaccine might be inade- 
quate: they heard Victor Haas say that he wouldn't grve the vaccine to 
his children; and they heard Walter Winchell proclaim to the nation 
that the government was making “lintle white coffins” to prepare for a 
vaccine that maght be “a killer.” Now 410,000 children had been given 
Salk's vaccine, and not one case of paralysis was apparently caused by 
the vaccine, Everyone involved in the planning and testing of the poko 
raceme felt complete and utter relict. 

With victory in hand, Thomas Francis planned to announce the 
results of the field trial to the press and to the public in Ann Arbor, 
Michegan, at the site of his Vaccine Evaluation Center, Salk, who was 
asked to speak, said, “I actually thought I'd go to that meeting, hear the 
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——— 
Polio vaccine in crates ready to be shipped acrons the country; Jenuary tt, 
£954 (courtesy of the March of Dunves Birth Detects Poanslation). 


concrete slab floors, painted plaster walls and cedings, and a swcco 
exterior. After a tour of the building and a review of the manufacturing 
records, Juliue Youngoer was shaken, Curver was growing live polio 
virus in the same room in whiels it stored Killed waccine: its inactrva- 
tron carves didn’t follow the straight line that Youngner had observed 


HOW DONS IT FEEL TO BP A BILEne? “4 


im Salk’s Laboratory; as nowbooks were doppy, as facilities were 
cramped, and its protocols were illegible or inaceurate. “They looked 
like they didn’t know what the hell they wore doing,” be said 

In mid-April 1954 Julius Youngner was probably the anly person 
outside of Quiter Laboratorio: who knew exactly how much trouble 
Cutter was having inactivating polio virus. When he returned to Pitts- 
burgh, Youngner told Salk about his eiit to Cotter and volunteered to 
write letters 10 William Workman at the Laboratory of Biologics Con 
trol and to Basil O'Connor at the Nanional Foundation, urging the 
gervernment to withdrew Outter’s vaccine, Salk offered to write the 
letters bimaself. But letvers were never written. For fifty years Julius 
Youngner has carried the burden of hes inaction, “There is not a day 
that goes by when 1 don’t feel personally reyponsible for what hap 
pened,” said Youngner, gazing at a snow-covered sqreet outside his 
Pittsburgh home, “I could have done something, but I didn't. I was too 
trusting, toc naive, | blamed Jonas, but | should only blame mysell. 
dudn’t follow up on my request. My relationship with Salk was never 
the samme again. J saw hun a few years ago and reminded him of what 
happened the day I returned from Cutter. He was passive—said noth- 
ing, as f he had blanked it out.~ Other than Salk, Youngner never told 
anyone else what he saw at Cuter Laboratories. 

On April +2 and 25, 1955, the Laboratory of Biologics Control 
spproved thirteen lots of polo vaccine for distribution and sale: sex 
were from Cutter Laboratories, two from Eli Lilly, three from Parke 
Davis, and two from Piaman-Moore. Between April ro and April a: 
Cutter released theee more ats af vaccine, During the next two weeks, 
five companies, including Wyeth Laboratories, distribured forty bos 
of vaceme containing about 5 million doses, 

On April 25 Harold Graning, regional medical director tor the 
Public Health Service in Chacago, telephoned Wiliam Workman. 
Thirteen days had passed since children had received their first injec 
tions of polio vaccine. Graning told Workman about a one-year-old 
infant whowe legs were complevely paralyzed exght days after recerveng 
polio vaccine. The next day at twelve soon, Robert Dyar, a seate ope 
demiclogist for the California Health Deparmment, called Workman 
about two seven-year-old boys from Sen Diego who were paralyzed wn 
their leit arms seven days after recewing pole vaccene. At a px. Dyas 


40 


66 HOW DOES IT FEEL TO BF A KILL KR? 


Julius Younger (left) conders with Jonas Salk; October 1944 (ewurtery of 
the March of Dimes Birth Defects Foundation) 


called Workman about a fitteen-moath-old boy from Ventura County 
who was paralyzed in his left arm nine days after receiving vaccine. At 
40s, Dyar called Workman again about a twenty-month-old from 
Napa and a four-year-old from Oakland, both of whom were para 
lyzed im the left arm after receiving vaccine. Although five companies 
had made and distributed polio vaccine by April 26, all six paralyzed 
children had received vaceime made by aly ane company Cutter 
Laboranones. 

‘Twenty years had passed since John Kolmer had injected children 
with live poho virus and watched as tus waccine caused paralyss and 
death. During chose twenty years, researchers behewed thar they had 


wow HOR) tT PEEL TO Ob A BtLLee? ‘> 


earned bow to mactate polio views and that they had developed 
sophisticated methods to detect live polio virus in a vaccine. In tsa 
they had tested the vaccine in more than four bundred thousand chal. 
dren. Despite the confidence gained by years of experience in refining 
and perfecting 4 polio vaccine, William Workman, the man dircotly 
responsible for allowing companies to make and sell the vaccine, was 
reliving the horror of polbo's past. 

Até 9m, on April 26 Workman called his boss, Vietor Haas, and 
Haas im turn called has boss, James Shannon. Shannon and Haas de- 
cided t@ hold an emergency meeting that might that included Work 
mari; David Price, the assistant surgeon general; Alexander Langmusm, 
chief epidemiologist at the Communicable Disease Center in Atlanta 
(new the Conters tor Desease Control and Prevention) Rodenck Mur- 
tay, the assistance director of the Laboratory of Biologics Control; and 
Karl Habel, an experienced rirologist who worked at the National 
Institutes of Health. The group met to determine whether Cutter’s 
vaccine had caused paralysis. Because children received only one done 
of Salk’s vaccine, heceuse Salk's vacceme wasn't 100 percent effective 
even after three doses, and because polio epidemics sull occurred in the 
Unitod States, it was possible that natural polio had infected the vhil- 
dren just before they had rocerved Cumer's vaccine. 

First, the group reviewed protocols of specific low of vaccine im- 
plicated in the six cases, What they did mot know was that Cutter had 
sent them only protocols of waccine tots thas had passed safety tests 
(and had been sold to the public); they didn't know that one-third of 
Cutter’s vaccine had tailed the safety tests (and had been incinerated 
er retreated with formaldehyde}. One participant later recalled, “We 
checked the manufacturing protocols that Cuner had wubmited on its 
batches of vaccine and we saw nothing wrong. We did not find out 
wari! some days tater that Cutter had been sending us its records only 
on vaceine that passed the safety tests. But we did not know this on the 
26th, We had to play safe, but we didn’t want to undermine the immw 
sization program, It was a terribly tense situation.” 

Next, the group called several representatives of the Calitormes 
Health Department to get more information. Alesander Langrmar 
found that the cases were alarmingly similar: “When we began vo fill in 
the gaps I became as convinced as anyone could be at this stage that the 
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tteas: Wowkd anyome raise semmous obgccnum @ the Supeon Geaeral decadad, on 
the basis of what we can determine now, to discoenimue all use of Custer eeaterial 
ttre! etehy # 


Semadel: | chunk that os faarly stringent 


Hammon: [| would Se in teror of going a fittle farther than Dr. Smadel has 
euggetind | think one ought to be very cxuthows abou having any more 
Comer matertal ingected untd further daca ave available 


Haas: How would pow fel, for the sake of the encod, @ the Surgeon General did 
nathing at a? 


Seeacdel) | theok bee had better do sommethung. 


The group was unable to form a clear, single plan. Victor Maas later 
recalled the meeting: “All agreed the Surgeon General should take 
some action, but they couldn't agree on what it should be. They were 
not even of ane mind on whether he should stop the use of Cutter vac 
cine, They preferred not to halt the whole program, but they said they 
would go along with whatever the Surgeon General decided to do.” 

Two groups of doctors and sceentists had weighed their options; 
neither was able to enake a decision. Now it was up to the Surgeon Gen- 
eral of the United States, Loonard A. Scheele. The forty-seven-year-old 
Scheele, a “tall solid relaxed man with a youthful, unlined face” was a 
son of the Midwest. Born in Fort Wayne, Indiana, Scheele graduated 
from the University of Michigan and recewed his medical degree from 
the Detroit College of Medicine and Surgery (now Wayne State Uni 
versity School of Medicine). From the beginning of his professional 
carcer, Scheele was isterested in public health After internship, be 
began a series of rotations im quarantine stancns om San Francisco, San 
Pedro, arid Honolaks. Days after the attack on Pearl Harbar, Scheele 
reported to the medical department of the army and later served in 
Iraly, Germany, and Africa In 1o4% he was appointed surgeon gen- 
eral. Three years later, on April 24, 1951, Leonard Scheele issued an 
unqualified recommendanon for the fluoridation of public drinking 
water—a recommendation that was at the time very controversial. 

On the morning of Apni 27, 1955, Scheele had several opuoms. He 
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President Dwight Dawid Eisenhower presents the U.S. Medal of Merit to 
Jonas Salk on) Apetl 25, 1994, in aceremony at the White House Rose Gar 
den, The presemtation, which aecurred two cays before the first child was 
paralyzed by pelo vaccine, wat observed by Oveta Culp Fabby (front 
right}, Basil O'Connor ffront heft), Surgeom General Leomind Scheele (back 
beds), and Dionens Salk (back righer) Salk's chikleem Peter fownter) ad Darrell 
(partially obscured) were also present (courtesy of the March of Dimes 
Birth Defects Foundation) 


could do nothing—and risk more cates of paralysis caused by Curter’s 
vaceine, He could recall only the lores of Cutter's vaceine esocsened 
with the six reported cases—and risk paralysis caused by other lots of 
Cumer’s vaccine. He could recall all hoes of Cetter’s vaceane—and risk 
paralysia caused by waccine made by other compames. OF he coukd 
recall all polio waccines—and risk sacrificing children to an epademic of 
polio that was poised to wweep across the country in afew months 
Scheele had onc other problem, He coulda't force Cutter Lalwore 
torics to recall ines vacemne, The Biologics Control Act gave the federal 
government the authority to heerse « eacvine bat not the autharity te 
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Cutter Laboranories, 1903, Horses used to make antinoxins are in the fore- 
ground (courtesy of the Bayer Corporstion). 


Cuter was the frst company in the United States-to enhance im- 
mune responses to vaccines by adding « chemical called aluminum 
hydroxide. (Ahunimem hydroxide and other aluminum salts are used 
in many human vacemes today.) 

Cutter was among the first companies to make blood products 
(such as plaema) and to mass produce penicillin during World War II, 
and it was the only company to costinuc to make blood products after 
the war ended. 

Cutter revolutionced the field of intravenous solutions (Huids 
given by vem) Before Cutter’s entrance into the field, solutions con- 
taining sugars and minerals could be given only wader the skin or into 
the muscle; they couldn't be given intravenously because the bottles, 
flasks, and plastics ased to administer them often contained pyrogens, 
substances that caused high fever and oocanonally tatal reactions. Cut- 
ter Laboratorses nonpyrogenic flasks and tubing (produced 
uncer the trade name Saltiflaak), and for the firet time fics thet re- 
stored lost water and minerals could be given intravenously. Intra- 
venous solutions were eo popular that they created markets in the East 
and Midwest for Cutter's other products, 


HOW PORS IT FERL TO HP A KiLine? +; 


Cutter was also one of the first companies to have 4 medical prod- 
wet recalled. In April rg48 it sent more than 2,900 bortles of 2 solution 
sontaining glucose (wagar) in normal saline (salt water) ur hoapinale 
it Florida, Kentucky, Mississippi, Alabama, and Georgia. The sclo- 
tions were found to be cloudy—probably because they were contam- 
mated with bacteria or fungi—and several people died followeng thew 
tse. The Food and Drag Administration immediately issued 4 severe 
warning and asked for the withdrawal of all wnused bottles, Charged 
with “misbranding and adulceration,~ Cutter appeared in 2 Califor- 
tia court the following year, pleaded no contest, and paid a fine 
of $400, 

By April 1955 Cumer Laboratories was run by EA. Cutter’s eldest 
son, Robert. A member of the Sierra Club, the National Rifle Associa 
tion, and the Audubon Society, Robert Cumer was an outdoorsman 
whase passion led hien to: try to breed the firs: aromatic carmeliia. After 
gradusting from Yale Medical School in 1g), Robert practiced med 
cine for three years in Oakland, California, before joining Curer Labe- 
tatories a4 assistant medical derector, within four years he was running 
the company. A relentlessly upbeat, positive man in cavellemt physical 
condinon, Robert Cuter “dicin't walk. he sprung and bounced.” Laser 
Ted Cutter, who served ax executive vice-president, and Fred Cutter, 
who served as vice president and secretary, joined Robert in cunning 
Cutter Laboratories, 

In ross Cotter was a modest pharmaceutical company with $11.4 
million in annual sabes. Despite its small size relative to compantes such 
as Parke-Davis and Eli Lilly, the Nations! Foundation approached 
Cutter Laboratories because, as Robert Cuner recalled, “we were pi- 
eovers, really, in tiewue vaccines through our work im the veterinary 
field,” When the National Foundation asked it to make Satk's polio 
vaccine, Cutter decided to deemphawze its blood products business. 
“We saw this polio vaccine as a great opportunity for us to mereane 
eur sales and our earnings,” recalled Henry Lange, Cutter’s chief &- 
nancial officer. 

To head its polio vaccine program, Robert Cutter picked Walter 
Ward. An “extremely thin individual” who booked like an “ascenc 
Japanese elder or a Tibetan monk,” Ward received both a PhD and an 
MD from the University of Chicago and completed residency training 
in medicine at the University of Southern Califorma Hired in tog, 
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Robert K, Cusser, 1944 (courtesy of the Bayer Corporation) 


moe OOES TT FEL TO BLE A RILEiPe? -- 


Ward was by 1956 the director of medical research for all huma 
products, Those who worked for him and wrth him described Ward as 
distant, haughty, secrenve, and pedantic 

Ward oversaw all aspects of the polio manutacraring process: he 
reviewed all protocols detailing how polio virus was grown: he me 
viewed all graphs showing how polio virus was imactivated: and he 
reviewed all vaccine safety tests. He was responsible for sizming off on 
every bot of waceme and tor eebmuirtene protocols fer approwal to the 
Laboratory of Biologics Control, Ie the cad, Walser Ward was the 


only perton at Coutter I abor mories who knew exactly wha: w ny bong 


pening with the polio vaccine at every stage of processing, develop 
ment, and testing. 

Throughout tote and early 1090 five pharmaceutical Mp aries 
competed to be the first on the market with 2 polio vaccine. Cutter 
Laboratories son the contest. fr made six of the first thirteen Jot 
approved by the Laboratory of Byolowics Control. As a reward to 
statt members for ther hard work, in mid-April 1954 Cuter execu- 
trves cleared the caleteria, brought im qurees, and gare the waex ime te 
the children of ¢40 employees 


Leonard Scheele decided to ask Cutter Laboratories to recall all of 
its vaccine, not just the lots that were assocated with paralysis. On 
Wednesday, April 27, 1955, at tooo a.s,, William Workman of whe 
Laboratory of Biologees Control sent a telegram to Walter Ward of 
Cutter Laboratories: 


FOP ABD REQUESTED TO OIC OeTIN erwin Mt Liou i 
CINE UNTIL PORTHER MOTICE 280 TU STTHDRKAW « twed NiMw “RACE 
Pipe TI MARAT. KTeORY NOTIFY A nei GNEEs Oe myrast Al 

aie Sipiwi.at 

FLEAS IPL Pees AT Cee 


Cutter comphed. Thirty-eaght minutes later, m sent a telegram vo a 


bealth departments and drug stores that had received its vaccine 


USLENT. tv WBTICOM Wve we a> & at NM an a MA 
TMMETUATIOT ATVICE TOMS PORTS LANDS PLEAST SETURN ser "Laps 
Pir mvt mw VAL. oe 
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Richard Taylos, son of Cutter employer and polio researcher Ken Taylor, is 
vaccinated with Cumer vaccine in Apnil 1945. Brothers Paul and Staniey 
wait ther turn (courtesy of the Bayer Corporation). 


After Cuner Laboratores sent out its telegram, Robert Gutter 
issued a pres release: “Symptoms diagnosed as pollo have been re- 
ported as occurring m several children who have received Cutter Po- 
liomyelitin Vaccine. it not known whether there is any relationship 
to the injection. However, in mew of the serious possibilities, the only 
proper and safe coarne is to immediately sop amy further uve” But 
Robert Cutter still hoped that his vaccine was not to blame, “There 
have been symptoms reported in seven cases out of over three-quarters 
of a mullon doses issued by Cutter,” he said. "One of these has, how- 
ever, already been ruled out.” 

Abthough all six paralyzed children had recewed vaccine made by 
Cutter and despite the fact that five of the six were paralyzed im the 
arm that was inoculated, Leonard Scheele mwed he own statement: “I 
want first and foremost to assure the parents of children who have 
recerved an inpection of poke vaccine this spring that in the very beat 
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jadgmene of the Public Health Service, they have no cause for alarm.” 
But there was cause for alarm. The same day that Scheele meued his 
Matement, two more children were reported paralyzed; both were 
fram Idaho, and both had been inoculated with Cumer’s vaccine. One 
child was paralyzed in the left arm, and the other died ine dayy alter 
the injection. 

By April 29, within twenty-four hours of the recall, the mamber of 
victins of Cuter's vaccine had reached cleven—all in the West and 
Midwest. Scheele continued to try to calm public fears, saying that the 
withdrawal of Curter’s vaccine “does mot imply that there is any cor 
relation between the vaccine and the occurrence of polio.” Robert 
Carter also continued wo express hope that hie vaccine was not at fault 
“Retesting has already begun,” said Cutter, “There is only one thing to 
do—run down every passible clue, We cannot possibly let amy of the 
vaccine out until we are sure... no single lot of the waccine has been 
implicated and we hope that no lot, nor the vaccine, « implicated,” 

By April yo, within forty-mehst hours of the recall, Cutter’s vaccine 
tad paralyzed or killed twenty-five children fourteen in California, 
seven in Idaho, rwo in Washington, one in Lilinots, and one in Colorado 

At 400 p.m. on April 27, within bours of hearing about the with- 
drawal of Cunter's vaceine, Jonas Salk issued a calm, measured atate 
ment to the press: “E have just learned of the decision by the Pubvbc 
Health Service. Ic ia difficul: so say whether or noe the association 
between vaccinsnon and the reported cases ts one of cause and effect of 
one of comcidence. It would seem that what is being done = 
reasonable, namely that a thorough inwentip_atrors ct the reported cases 
is being made.” Privately Salk was heartbroken, Donna Salk remem- 
berud that "[Jomss| was concerned; he was worried; he was anxioug 
be was depressed. But not because he thought there was something 
wrong with [his process] at all. It was more like, ‘How could this 
happen? How could this be allowed to happen?” " Jomas Salk shared 
his feelings with a friend who recalled, “He was never optumistic ex- 
cept en terma of what be war doing in he own lab and he was scared 
thitless about what was bappeaing of could happen om some of these 
pharmaceutical factanes. Me thought that some were mot paveng atten 
tion and that others were just shots. [After the recall} he retreated, Me 
hadn't done anything wrong. Whatever had happened had been the 
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result of a foul-up at Cutter, He felt eepeainieraierseciesecs. 0 
vier of fumbling ae sew Shen é it was possible 


ioc Nationel Foundation had diewribneed vaccins fresiof chacgeicall 
first and second graders, But pharmaceutical companies also sold the 
vaccine, and many doctors gave the vaccine to teenagers and adults. 
The New York Cousty et oae ae 


Medical School and founder of the Ochsner Clinic in New Orleans, 
had received samples of Curter's vaccine. Ochuner, a renowned cancer 


dent Michael! De Bakey in 1939. Ochsner gave Cutter’s vaccine to his 
grandson, Eugene (“Davey”) Davis and watched the boy die as a re- 
sult. Jahn Ochsner, the child's uncle, recalled the tragedy; "He was a 
beautiful little boy, a doll of a boy, and the love of my father’s life. 
When Davey died my father’s heart was broken.” 


Tom Coleman, a medical writer who had worked with Salk, re-- 


membered the pane: “| was on the telephone for more than rwenty- 
four hours. Physicians at that time were limited to immunizing mfants 
But 90 percent of the calls | received were from physicians who had 


given the vaccine tw their kids, mothers, aunts, and neighbors and were 


worned about what would happen.” 
Cutter’s employees and executives were humiliated by the recall. 


Robert Routh worked with Frank Deromedi on vaccine production. 


Sitting at hes hitches table in a emall, one-story brick home in Liver: 
more, California, not far from Cutter Laboratories, Routh remem- 
bered the excitement among the employees at the beginning of the 


Salen te rie He 


main burding, news 


WOW DOFS IT FEEL TO An «A KILLee? ‘ 


Renowned sungcon Kaun Ockanay bablc hls inheet tssndece: Eugene 
Davis (left), The child was inoculated with Cutter vaccame when 
two years old (right) and died as 4 consequence (photos courtesy of 


polio project: “hr was an uplitumg challenge Here's something we can 
get imo, We know how to make vaccines. We'd been amuaking vaccines 


‘ for years. People worked ther tails off on that. Bur when these fire 
Teporss came in that people who had gotten the vaccine were coming 
down with pobo, it was “Oh, my God! How could thie be?’ No one at 


the time had the faintest idea what could powibly have yome wrong. 


{ We knew that we had followed the manulacturing and testing pro- 


tocols right down to the gnats evelashes,” “We panicked,” said co- 


_ worker Deromedi, who had emmunized his sans, Dennis, age eight, 
and Craig, age five. “After all, our kids had been vaccinated.” 


Robert Cutter was besieged by the press. In the lobby of Curter’s 
and cameramen crowded in om a man 


reporters 
who loved the treodom and solace of the ourdoors. "All| could say ms, 


"We don't know,” recalled Cutter. “They tned to put words in my 
mouth and did put words in my mouth and s photographer hovered 
around, aking pictures of me. In one of the magazines, which was the 
epitome of yellow journalism at the tme—] think it was called Comf- 
dential... il ave ever in my life looked Whe an ogre, 1 did in that 
Picture. So, the whole thing was to make us look like people whe 
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Dorethy Jobeasiea of Boulder Clty, Nebraska, stance in front af a black- 
board where she hes written, “We are among the first children ever to be 
piven polio shots, Se we are really making hestory today. We are lucky.” 
I'he statement was written oe Apsil ty, 199 ¢—seven days alter Cusrer Lab 
oratones released its vaccane (courtesy of the March of Dymes Birth De- 
beets Poursderian) 


different trom sympcome wn children enpected with Ouster's waccine, 
They weres’t paralyzed im the left arm because they hadn't been m- 
jected there. But like the vaccinated childron, many family members 
were severely paralyzod; thirteen required iron lungs and five died 
from the disease. The high incidence of severe and fatal disease in both 
vaccinated childrem and family contacts occurred because they had one 
thing in common: they were all infected with deadly Mahoney virus. 
Spread of the Mahoney virus wasn't limited to family members, On 
April 16 an infant recerwed an injection of Cutter's vaceme from one of 
the two tainted proshoction pools. Although the avtant never deweloped 
symptoms of polo, Mahoney varus was found im her intestines. Three 
weeks lates, her mother developed polio. The mother and infant visited 


A MAN*MADE FOLIO EFIDEMIC hy 


two fantilies whe lived neartry, The father in one tamily and the soother 
and one child im the second family were paraly red; the Mahoney strain 
was isolated froer six of cight of these family member. Children in 
these two famsihes then played with children im a third group of fam- 
thes. Two more children were paralyzed, and eight of nine farnily 
members from this third growp shed Mahoney worus in their intestines 
Many other people who came im contact with infected children were 
aifected: when the wuthroak was over, thirty-nine freeads and nergh 
bors of children who received Cutter’s vaccine were paralyzed 

Giwen the findings of Manley Shaw in Idaho, it is likely that the 
Mahoney virus present in. Cutter's vaccine infected at beast poo.co0 
family and community contacts. In the end, at beast 220,000 people 
were infected with live polio virus contained in Cotter's waccine: 
pa,oce developed muscle weakmess, 164 were severcly paralyeed, and 
so were billed. Seventy-five percent of Curter’s victims were paraly red 
foe the vest of their lives, “] wich we'd newer heard of the waceine,” 
Robert Cutter later remarked 

Cutter Laboratories had performed a series of teste to determine 
whether five virus was present in its vaccine, Before cach bor of Cur 
ter's Vaccine was given to schoolchildren, Cutter injected it ino the 
brains of twenty-four monkeys, into the musctes of twelve monkeys, 
and onte monkey kidney cells contamed in at least ten separate flasks 
The monkeys didn't develop paralysis, and the cells didn't die, But 
laboratory tests weren't sensitzve enough to predict what would hap 
pen when the vaccine was injected directly imo the arms of hundreds 
of thousands of children 


On April 27, 1945, within hours of learning about powible problems 
with Cutter's vaccine, William Workman called Karl Habel and Wil 
fam Tripp into his office, instructing them to go to Cutter Leborato- 
hes and find out what happened. That aight Habel and Tipp boarded 
& plane for San Prancisce, and the next morning they began ther 
imrestiganon 

This and wiry, Karl Habe! was a meticulous, thoughtful, aed ener 
getic screntist. After graduating from Jetlerson Medical College, he 
tompleted residency traming at Philadelphia General Hospital and the 
Philadelphia Hovpital for Contagous Diseases, be continued hee studies 
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9g? A MAN-MADE POLIO EPIDEMIC 
reason to tamper with the polio vaccine. In this connection, | might 
poant out that all employees mentioned above have recered injections 


of polio vaccine... and that they have no knowledge of the particular 
lot being used. It should alo be of interest to note that 6; out of the 67 


pertinent families ehgible for immunizanon did receive them. These 


four families who dad not participate have the highest mregrity.” 
Habel and Tripp conmderod the remote possibility that live virus 


particles in the air were floating into the vaccine during the filling of 
individual vials, So they called in A. T. Rossano Jr, « specialist in 
sanitary engineering from Cincinnati. He examined air ducts, flow 
rates, and wind conditions at the time of filling and concluded that 
polo rath dasa 


ee Kar! Habel and William Tripp ended their investiganion of Cutter 
Laboratories at noon on May 12, 1955. im a rog-page document sub- 
mitted to William Workman, they ooted several tranegressions and 


made some suggestions, but they knew that none of their findings. 


explained the disaster that had occurred at Curer Laboratories. They 
found that pnor to February 1955 Cutter had used a concentration of 
formaldehyde to inactivate virus that was slightly higher than that 
requested by the federal gowernment, So they recommended exactly a 
1 to 4,009 dilution of formaldehyde. They found that the mixing of 
polio virus with formaldebyde, often dame by hand im large, heavy 
flasks, “may not always be thorough.” So they recommended mechan- 
ical mixing. They found that in some instances, inactivation of virut 
occurred at 97 degrees instead of of degrees. So they recommended 
that inactivation be performed in a more consistent manner. They 
found, like Julias Youngner before them, that live polio virws and 
inactivated polio vaccine were stored in the same room, but they also 
found that all containers were sealed. They conchaded that “although it 
might be theoretically desirable to have separate refrigerators for the 
storage of the virus at all the stages of manufacture, this is not a real 
potnt of weakness im the laboratory facilities." 

They also fond chat some of the monkey kidney cells used 10 
grow polio virus were coomaminated with a virus called moakey B 


virus. Monkey B virus occasnsnally caused mild disease in monkeys 


but, when imadvertently tranamitted 1 hiamans, caused severe ewelling 


A MAS<MADE POLIO fPiteMie * 


Karl Habel ist his laboratory (courtesy of the Natineal Library of 
Medicine) 


at the brain and death; laboratory workers were at particular rink uf 
infection. Cutter had detected the presence of monkey B virus in lose 
of vaccine prior to shipment, and in every instance lore were appropri 


ately segregated and discarded. (Ironically, years later, Karl Habe! acci- 


dentally pricked his finger with a spocimen obtasncd from a monkey 
ttlected with monkey B virus. As 4 consequence, he wuttered severe, 
permanent brain damage and was in a coma for many years. He never 
worked again, “There was a hot of tragedy im thi bnesmess,” waid « 
coworker.) Although Kari Habel knew that something was wrong at 
Cutter Laboratories, he could mot figure out what it wax “T have no 
explanation as to why cares of polio apparently occurred followeng use 
of Cutters vaccine." 
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tot WHAT WENT WRONG AT CUTTER LABORATORIES 


happened, But all fee companies making potio vaccine in the spring of 
t9¢¢ awed Mahoney, oo it is hard to tault Cutter for ite choice, 

Second, Cutter picked 2 troublesome filtration method. To make 
the vaccine, polio virus grown in monkey hudney cells was inactivated 
with formaldehyde. The key step en vaccine production came just after 
the virus was grown in cells and just before it was imactivared with 
formaldehyde. Larly in hie research Salk recoynieed that monkey kid: 
ney cells and cell debrrs had to be completely and thoroughly removed; 
if nest, polio verus, hadden within the debris, would be protected fram 
formaldehyde ‘To remove cells and cell debris, Salk recommended 
Seitz Hlters, made of thick Levers of asbestos, Because Seitz filters were 
commonly used in the bewerage industry, fuods passing theough them 
were often referred tw as “gen pure.” When Salk ferst made his racine, 
he used Seitz filters 

Sextz filters were remarkable in their capacity to remove cell debris 
efhiently and conmtently, but hltration mes were show, When Salk 
was making hundreds of doses of vaccone, a slow method wasn't 2 
problem; but when he made thousands of doses, he needed a faster 
method. Perawal Bazeley, am Australian physicn and veterinarian 
recommended to Salk by the National Feandanon, solved the prob- 
term. Bazeley, who had a keach tor Large-scale production because he 
had recently made large quantities of penicillin m Australia, recom- 
mended that to shorten filtration tenes Salk switch feoen Seitz Aleers to 
glass hiters. Glass titers were made by partially fusing heated glass se 
that « contamed holes. Depending on hew the glass was fused, the 
holes were large or small, For vaccine filtration, preparsnons of virus 
and cells first passed thromgh coarse glass filters (those with large 
holee—and then through medium, fine, and olerafine filters) with 
smatier and smaller holes. The advantage of glass filters was that filtra- 
won tomes were much faster than weth Seitz filters the diadvattage, in 
retrospect, was that glass filters occasionally allowed tiny amounts at 
cell debres to pass through 

In mid-August 1944, four months after the Cutter Inedent, Jonas 
Salk recenved filtered fluids from several companies. When Salk first 
looked at these fluids, they appeared to be clear, but when the flasks 
were “disturbed by 2 strong swirlmg monon, the sedument would rise 
from the eemver in « tornado like cone.” The sediment obverved by 


Cater technician observes the separation uf polo virus from cell debrie 


by giaas flitratioet. Inadequate fleraticnn was in large pant reepommble for 


the tragedy at Qurver Laboratories (counery af the Rayer Corporation) 
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nro WHAT TENT PRONG AT CUTTER LABORATORIES 


spinal cord, a method that was five hundred times more sensitive at 
detecting live polio virus than inoculation into brain and muscles. Asa 
consequence of these experiments, on September 10, 1954, five months 
after the Cutter Incident, the government changed requirements 10 
include spinal cord inoculations of cortisooe-treated monkeys. 

Cumter had complied with government safety tests and had abso- 
lute faith in their value—a faith evidenced by one of its pathologists, 
Donald Tromer. Responsible for monkey safety tests, Trotter knew 
that seme lots of Curer’s vaccine paralyzed monkeys and that other 
lots of vaccine didn't. Tromer chose to ienmunize his own children 
with vaccioe that had passed the monkey safety tests. he believed that 
if a lot of vaccine failed 4 safety test, then it contained enough live virus 
to paralyze or kill a monkey, and that if the next lot of vaccine, made 
by the same people wang the same method, passed che test, then it was 
completely safe. 

Cutter was not responsible for the fact that adequate safety tests 
were not available in the spring of 1945, No company used cortisone- 
treated monkeys or spinal cord inoculations for safery testing, and 
only Eli Lilly routinely tested the quantities of vaccine required for 
cell culture testing months Laser, Carter was not at fault, but if better 
safety tests had been available earlier, the Cutter Incidest would not 
have happened. 

Fourth, Cutter let filtered virus sit in the refrigerator tor long peri- 
ods before inactivating it with formaldehyde, Walter Ward and Ralph 
Houlihan learned how to make polio vaccine for Cutter Laboratories 
by vesting Jomas Salk’s laboratory, At the time of their vieita, Salk used 
glass filters. But Salk’s technicians always treated virus with formalde- 
hyde within days of glass filtration; they never het filtered vires sit 
around. Cumer scicatists, im contrast, often left filkered virus in the 
refrigerator for weeks—and sometimes months—before inactivation 
with formaldehyde, Among pharmaceutical companies, only Cutter 
let filtered vires sit around that long Long periods of storage caused 
fine chumps of monkey kidney coll debris to form on the bomoms of the 
flasks. In Novemtber 1955 the government changed the requirements: 
“Within 72 doers preceding the beginning of inactivation of virus, 
suspensions shall be filtered through a series of filters.” This require- 
ment was prompted solely by the procedures at Cutter Laboratories, 
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Technicsan at Caner Leboratonies observes viabs of polio eaccine 
for classy; Berkeley, Caldormia, 1955 (courtesy of the Raver 
Carporston). 


Fifth sod most important, Cutter never coostrocted a graph to 
determine how long to treat poke virus with formaldehyde. Jonas Salk 
Pecommended testing at least four samples during inactivanon and 
recommended that the last sample be free of live virus. The time that 


it took to completely inactivate polie wirus with formaldchyde was 


@etermined by the time that it took to eliminate detectable live eirus 


“from one dose of waccine. If it took three days to climate dewerble 


‘virus, then the preparation should be treated for an additional six 
is, twice the time it took to eliminate virus The additional 
provided the margin of safety that Salk deemed critical wo 
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began in the Alameda County Courthouse in Oakland, Calitarnia. | 


rrala, “ word prancing wr an wnmponng 


a large. plain room lecking 
dais, Belli linked Cuter Laboratories to bie client. He showed ths 
Cutter made a vaccine that was shipped to City Pharmacy m Senta 
Barbara. ¢ ald rma; that Willieen ¢ bever, Anne Gottwedanker's jy iat 

oan, bowght Cutter’s vaccine from Caw Pharmacy; that Anne received 
Cutter’s vaccine by injection into her night upper thigh; that Anne was 
paraly red tem days after the wectsom that rype pale rus wae 
present im Anne's intestines; and that the vaccine that Anne received 


coritained live ruler rtype | Porc verve 


Asnne sat in the courtroom while her father told the jury what hap 
pened during the family’s dre back home from Calexico to Santa 
Barbara, eight days alter she had recerwed Cutter’s vaccine: “She yor 
med while she was in the car and said that her head hurt terrible. When 
we f0t to Ei Caion we stopped off at a medical clinic and saw the 
physican there, a Dr. Myer. ! carried her in. He adersed us w get 
Oe lands citalite cork conubih, Tithe aftenmeen ave wave Dh 
Oliver who) told me that he suspects t paolo, She began to have cos 
siderable pain, not so much in the neck any more, but in the mght Ieg 
Then there was pain in the left leg, and we morced that she couldn’s 
even set without help 

After Robert Gottsdanker stepped down trom the witness cham 
Belli turned to Anne and asked her to * ath tor the bury. Weas neared 


#weater to hide her back brace, Anne couldn't hade that bath legs were 


severely paralyred. “Do | have to show them?” she asked her mother 
Cum 7 Using ber crutches and brace and under the gent irgings of hes 


mother and Melvin Bells, Anne haltingty, gamely toed to walk. Later a 


Mel Hell (reght) detencdime Jack Rudey (cemter). Ruby was eeused of 
killing Lee Marwey Oswald, the man who shot John F. Kennedy (repented | chilling exchange berecen Belli and Anne's doctor, Herman Kabat 
iy poremsson of SLI/Seorling Lord Liveristic, Inc ; revealed just how badly Anne had been hurt bw Cutter’s vaccine 
» Veelhe Awvl haewe pu pre eth ‘ hel wrual tle rr 
garnet palo, “there Wak & foo percent guarantee, or warranty, that seemed a Rane? Whee is4 fo Papyst tes 
ey would noe get polio from the vaccine.” Belli was arguing that 
; a . ; . ys z ' Kaher She hee permanens and plete paralys t her rigt ' 
f a coenpany prints “inacuvated polio weccine™ on the label, has 
4 ication guaranteed, or warranted, that ms product doesn't Beli Will chat-eee anv berrer? 
Les nite 
(on the morning of Prielev, Nowember 2a, torr, cewo and one-lealf Kater Ni 
vears atrer the Curr Incident, the case azainst Cutter Laborataries 
Weetie SPIT vase Heng jgrivse exqindlly settle the cotter lrg 
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